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(54) TUBE PUMP FOR INK JET MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To realize consecutive ink sucking operation 
by inserting a tube formed bendingly in an a shape into a 
cylindrical pump chamber whose part is cut out as the 
insertion opening of the tube, providing at this pump 
chamber a pump wheel equipped with a single tube 
push-pressing means that is displaced to a push- 
pressing position and a non pushing-pressing position. 
CONSTITUTION: By means of a pump wheel 20 fixed at 
the non-printing sphere portion of a printer main body 
frame 1 through a pump frame 8 t the ink that remains at 
a nozzle portion is sucked and removed into an ink 
waste tank through a cap 5 sucked onto the surface of a 
memory head 40 while a tube 18 is being crushed in 
order and in a rotary direction. One end of the tube 18 is 
connected to the cap 5 t and a turn is made by passing 
portions that are bendingly formed in an a shape and 
cross each other, through an insertion opening and by 
running a loop portion along the inner wall surface of a 
pump chamber 11. A roller 30 is provided at a position 
where the pump wheel 20 push-pressures the tube 18, and the roller 30 is separated from the 
tube 18 along a cam groove 25. Thus, sucking action is conducted continuously. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pump wheel which is equipped with a single tube press means to press a tube for 
a part as insertion opening of a tube between a notching **** cylinder-like pump house and the 
internal surface of this pump house, and rotates the axial center section of this pump house as a 
core, the above-mentioned tube which the loop-formation part which the part was made to 
cross in the shape of an alpha character, and formed it was inserted [ tube ] into the above- 
mentioned pump house, and made it meet the internal surface from the above-mentioned 
insertion opening — since — the becoming tube pump for ink jet recording apparatus. 
[Claim 2] The tube pump for ink jet recording apparatus according to claim 1 characterized by 
forming the spiral cam groove which makes a tube press location and a non-pressing location 
carry out the variation rate of the above-mentioned tube press means to the above-mentioned 
pump wheel according to a hand of cut 

[Claim 3] The tube pump for ink jet recording apparatus according to claim 1 characterized by 
forming in one the gearing for driving force transfer which otherwise transmits rotation of the 
direction of a non-pumping to the above-mentioned pump wheel. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran - web.cgi.ejue?u=http%3A%2F%2Fwww4.ipdl.... 2005/02/08 



1/3 <<-i> 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the tube pump applied to an ink jet printer. 
[0002] 

[Description of the Prior Art] In order for ink to get dry within a nozzle at the time of un-using it 
or to prevent a nozzle being closed by adhering dust etc., in advance of printing initiation, he 
attracts the ink in a recording head for the nozzle side of a recording head a little with a wrap 
with the cap arranged in the non-printing area, and is trying to aim at playback of a head in this 
ink in an ink jet printer. 

[0003] He is trying to send ink to another side from one side by the differential pressure 
produced in the meantime by crushing in order with the roller which supported to revolve the 
tube which a tube pump which was indicated by JP,1-125239,A was used for suction, and 
arranged such very little ink in the shape of U character in the circular pump body near the 
periphery of the internal surface of a pump body, and a pump wheel. 

[0004] however — the abbreviation 1/2 for rotation of a pump wheel with such a tube pump — 
pumping actuation — ****** — since things be make , un-arrange [ it not only cannot attract 
continuously a lot of ink which be needed when a printer be use for a long period of time , but 
that a roller be crawl from a tube during actuation of a pump , and it can sprinkle the loud noise 
outside ] arise . 

[0005] Although the tube pump indicated by the U.S. Pat. No. 2899906 specification to such a 
problem on the other hand attaches two rollers in a pump wheel Since it not only cannot bear a 
burden at all, but the tube is always pressed with the roller for the small pump with which the 
torque to need also doubles and uses a cell as a power source with such a tube pump, Since the 
internal surface of the part pastes up mutually and the function as a pump is spoiled, and also a 
tube is curved in the shape of an omega character and he is trying to insert it into a pump 
house, it has un-arranging [ that a tube keeps that it is poor in the inside of a short time in a big 
curvature part ]. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention was made in view of such a problem, 
and the place made into the purpose is to offer the new tube pump for ink jet recording 
apparatus which can carry out suction actuation of the ink continuously, without generating the 
noise using a single roller. 

[0007] Moreover, the place made into other purposes of this invention is by making the 
curvature of the tube to a pump house as small as possible, and solving the press to this tube at 
the time of un-using it to offer the new tube pump for ink jet recording apparatus which can 
secure good pumping actuation over a long period of time. 

[Means for Solving the Problem] That is, this invention prepares the pump wheel equipped with a 
single tube press means to displace in a press location and a non-pressing location in this pump 
house while inserting the tube which curved the part to the notching **** cylinder-like pump 
house as a tube pump for attaining this technical problem, and curved it in the shape of an alpha 
character as insertion opening of a tube. 
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[0008] 

[Example] Then, the example illustrated below is explained. A drawing shows one example of this 
invention. 

[0009] The tube pump body shown with the sign 10 in drawing It is fixed to the non-printing area 
part of the body frame 1 of a printer in one through the pump frame 8 and the wheel train frame 
2. Crushing a tube 18 in order to a hand of cut by the pump wheel 20 which drives to the drive 
motor which is not illustrated and is rotated, it is constituted so that suction removal of the ink 
which remained into the nozzle part through the cap 5 which stuck to the field of a recording 
head 40 may be carried out to a waste ink tank. 

[0010] This tube pump body 10 is formed in the interior as a cylindeHike-object-with-base-like 
object equipped with the cylinder-like pump house 1 1, as shown in drawing 3 and drawing 4 , and 
the tube insertion opening 13 which is open for free passage out of a pump house 1 1 is formed in 
the side attachment wall of this body 10 part 

[001 1] It is the flexible tube connected [ tank / which does not illustrate the other end for an 
end on cap 5 / waste ink ], and as it let that crossing part pass to the tube insertion opening 1 3, 
after making a loopHbrmation part enter in a pump house 11, a part of this tube 18 is curved in 
the shape of an alpha character with big radius of curvature, and 18 makes a loop-formation part 
meet an internal surface 1 2 with that elasticity, it is carried out the 1 surroundings, and is made 
and arranged. 

[0012] The window hole 14 is formed in the center of an inner side, and through the window hole 
14, as the pinion 24 prepared at the tip of the pump wheel 20 mentioned later gears with the 
transfer gearing 15 for a paper feed drive here, it is inserted in this pump body 10 here. 
[0013] The above-mentioned pump wheel 20 is what serves to make this produce a suction 
force by crushing a tube 18 in a pump house 1 1. On the other hand, this pump wheel 20 The 
reduction gear which it is formed as a gearing which has the outer diameter of extent which can 
cover the upper part of a pump house 11, and is not illustrated is minded. It is constituted so 
that a rotation drive may be carried out in the direction of a pumping, and the direction of a non- 
pumping by the drive motor, and after having been supported by the boss 1 6 which established 
the shaft 26 of one of these in the wheel train frame 2, and established the shaft 27 of another 
side in the center of an inner inner side of a pump body 10, it is attached free [ rotation ] in the 
pump house 11. 

[0014] When this is explained in more detail, on this pump wheel 20 By rotation of the direction 
of a pumping, i.e., rotation of the direction of an arrow head of drawing 4 (a) A roller 30 to a tube 
press location by rotation of the direction of a pump release, i.e., rotation of the direction of an 
arrow head of drawing 4 (b) The cam groove 25 for carrying out a variation rate is spirally formed 
in the location which makes a roller 30 estrange from a tube 18. To the inner back side of this 
pump wheel 20 The stanchion 28 prepared in the location which does not cause trouble to 
migration of a roller 30 is minded. By the both ends of a cam groove 25 to the pair side 25a, The 
disk 29 of the hemicycle which prepared the part which carries out the object for ** to 25b, and 
supports the roller shafts 31 and 31 is formed in one, and it is constituted so that a roller 30 
may be supported free [ displacement ] and free [ rotation ] along with a cam groove 25 between 
the pump wheel 20 and this disk 29. 

[0015] The sign 3 in drawing shows the carriage guide. In addition, moreover, the sign 6 If 
carriage 4 moves to a non-printing area, it will be pressed by the part and will move in a guide- 
rail 7 top. The ranging behavior child who does the variation rate of cap 5 and the cleaning wiper 
which is not illustrated to the location which ****s to the field of a recording head 40 from an 
evacuation location is shown. Furthermore, the sign 17 The fixed bush currently pressed down so 
that the decussation part of a tube 18 may not secede from the tube insertion opening 13, and 
41 show the ink tank carried with the recording head 40 on carriage 4. 

[0016] Below, actuation of the tube pump constituted in this way is explained. Wiping of the field 
is carried out by the cleaning wiper displaced from the evacuation location to the capping 
location to the recording head 40 returned to the non-printing area after carrying out fixed time 
amount continuation and performing record actuation, or the recording head 40 returned to the 
non-printing area after record actuation termination, and capping is carried out with cap 5. 
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[0017] If a signal outputs from the control circuit which is not illustrated in this condition, the 
drive motor which began rotation of the forward direction will rotate the pump wheel 20 in the 
direction of an arrow head of drawing 4 (a) through a reduction gear. 

[0018] For this reason, the pump wheel 20 makes the variation rate of the roller 30 carry out in 
the direction of a periphery by the spiral cam groove 25 prepared in that field. With the negative 
pressure generated in the hand-of-cut lower part side of a tube 18, crushing the tube 18 rolled 
in the shape of a loop formation in accordance with the wall 12 of a pump house 1 1 by 
continuing rotation from a suction side in order to a discharge side between a roller 30 and a wall 
12 As the gas and ink which remain in a tube 18 and a nozzle are discharged to a waste ink tank 
side and the still newer ink in a nozzle is introduced a little, plugging of the ink within a nozzle is 
removed. 

[0019] And although that inside is passed in process of this pumping actuation as a roller 30 
crosses the tube insertion opening 13 As shown in drawing 4 (a), in that case a roller 30 
Minimizing the crawling sound which will change a tube 18 to cap 5 side 18b without a break from 
waste ink tank side 18a, and is made by alienation with a tube 18 and a roller 30 While securing 
suction actuation of continuous ink, a tube 18 It is scrupulous with the frictional force by press 
of the fixed bush 17 in the part which crossed mutually, and the frictional force between pump 
house 1 1 internal surfaces 12 also for receiving the delivery operation by the side of a waste ink 
tank with a roller 30, and there is nothing and it is held firmly at a position. 
[0020] thus, if necessary ink suction actuation is finished and then rotation of a drive motor is 
switched conversely, the pump wheel 20 switched to rotation of the direction of an arrow head 
of drawing 4 (b), i.e., rotation of the direction of a non-pumping, will carry out the variation rate 
of Rota 30 in the direction of a core by the cam groove 25 — making — from a tube 18 — 
pulling away — a tube 18 — crushing — adhesion of the internal surfaces to produce is 
prevented beforehand. 

[0021] Moreover, on the other hand, the pump wheel 20 which had a tube 18 and tube press 
resistance solved makes the paper feed to the platen side which tells rotation of the direction of 
paper feed and does not illustrate it with the paper feed roller which is not illustrated give the 
transfer gearing 15 for a paper feed drive which meshes with a pinion 24 through a window hole 
14. 

[0022] 

[Effect of the Invention] Since the tube of the shape of a loop formation which the part was 
made to cross and was formed was inserted in the pump house according to this invention as 
stated above This can be made to meet 360 degrees of abbreviation equally according to the 
elastic force of the tube itself at the internal surface of a pump house. While enabling continuous 
pumping actuation by the single tube press means also in the case of the continuous suction 
actuation of ink needed in the case of the head playback after long-term un-using it It can 
lessen [ sound / accompanying alienation with a tube and a tube press means / crawling ] as 
much as possible, and can constitute as a quieter pump. 

[0023] And since some tubes were curved in the shape of a loop formation with curvature small 
in the shape of an alpha character It becomes possible to take about a tube, without giving big 
curvature also to a small tube pump, and a pump house is received. Use of a comparatively thick 
tube, It not only makes it possible to arrange each tube by the side of suction and discharge in 
the shape of a straight line, but The send of the tube by the tube press means can be certainly 
stopped according to the frictional force in a <TXF FR=0001 HE=010 WI=080 LX=0200 LY=0300> 
decussation part. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the equipment in which one example of this invention is shown. 
[Drawing 2] It is the side elevation of the tube pump part of equipment same as the above. 
[Drawing 3] It is X-X-ray sectional view of drawing 1 . 

[Drawing 4] (a) and (b) are drawings having shown the pumping operating state and non-pumping 
operating state of a tube pump same as the above. 
[Description of Notations] 
4 Carriage 

10 Tube Pump 

1 1 Pump House 
18 Tube 

20 Pump Wheel 

24 Pinion 

25 Cam Groove 
30 Roller 

40 Recording Head 
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